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HJ5 *ca « 

fl">7 x 5 - -tt" CD SI i& ffi 
2 . 1$ {* £6 * © 55 01 

(l) ;u •> 7 * -5 - -fe" £ 3 - Kt 4IIIe?^ 7*7 
5 K^^-DNAKftALfciB^tft*-*"?*-? 
7. 5 l-'DNAt**. fl/^7*5-***JSIS* 

t2) ;u > 7 * ^ - H£ * 3 - K T £ iS 1£ ^ A* » 7 * 
■r^^-X • t'7 'U4*ODN Alfti^ffW 
JKOKia^ 1 5 S3 VL0n>is -tr" <D 33 is 

(3) 7* 7 A 5 F-<^-DNAA<. 7* 7 * ^ V A 
AH 5 DNAT*il»?F!ll*«>l6H*iaE* 



3. 5fe <PJ © S¥ IS K 1*3 

* 3£ 93 li * /u>7*-5--t*©34i£^K:ML., $ 

|£ « * *^^©iaT*47*-r^^-X'f7 
y 3.(Photlnua pyral 1*) i Jfc© ^ •> 7 * 7 - t± - 
W *. tf . ta*fe*fflt*T»ll'i'7*7-Hf*»ift 
t4lj^, 7* 7 A $ K pK J B82M7D N AK, 
7 t r v ■ f^y^CDc-DNA'&ia^iiA/ 

T&<btt.fciI*fftJ(.tt:7-7*5 K pKWIOl DN 
A4ffl^T3t»6S(B.colI)TB 1 * JB R K « L T 
fc^tt/cffSKtetfttt. TttfcS* *IBB<E.coii> 
T B 1 (pK W101)4'JSSUTi3'9^T^ 4 KiSt' 

V* (7"o^-7- h rt> ■ 7 # K • *r 4 • (P roc. Hat 1 . 
Ac«<J.Scj;>. 3B82£. m7870-7873Ms (1985>) « 

_h 82 rt--> 7 * 7 - tt . ffl *. tf . ATPfi)£| 
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C f£ 9J # ft? & L <fc -b t r 4 Bl CB * 1 

* a 9j tj . i»ej^>7i5-fi, jg s k « u 

^ JB a i ti 84 c B* ft * v * Q -T-f -t 7. ■ * u f •> 

X. (Saccharoiycei cerevlsiae) •£ fH ± BT L L^Tffl 

*<" *3 3 * & <9J , ;^y7*7--tft3- Kt 
Si £ ft * . tft Ife C if ft. L . IS © S3 «fc *> A- > 7 7 

ftCEft^, LU+tiff-. SS4 3~50HU973) 

- Ftim-RNAJ;*) c 

- DN Ati/STiCtl. t« >L tdT . sE^r-t/U- 
-f it ;u(«ol.CeU Biol.), 35235. 5S161EU9 

82) £/ - ^ (Gene) , ^25«. ^263^(1983) 

tftt^T. C©J;7CUT}^ | j)hA;c - D N A £ 

* * - D N A , Wxtfs 7 7 7. 5 F pMCEIO 
DNA.tr?^! K pK N305 [7^ft"/<Ul 

- V -MAjr. Biol .Chen. K 3550^. S271HU986) 
62«©^ll8Hh')7'h7T t s**<n*a>7B* — 
^-tSTir^J K ) Rtfr 7 X5 K pMC 
1843 C> V 3C ■ O • l/f -ftof - (Methods 
in Enzy.oUgyK ffilOOg. ££293-308^(1983) 

se « © * w s * 9 h ■>* r -*-«aa&?* 

ST4r 7 ^3 K ) *ffl^-rttSLfe7-7 7; S K] 
Sf K fc& * & * , m*Oia*-!ft^fr7-75«.5 KDN 

D H 1 ( a T C C 33849) . ± tS ffi (E. eo ] i ) H B 10 1 



?*I?aiJ3i;3-317079 (2) 
*»9!tff»i:ttiJit4. 

3fc (* , *□ ra U * h £D T 4><* < > W *. tf * * 9 J\> o 
lffi-C*47*T^7-X • f7n5f*'#if^ 

^fT, _tg£*^^CD^aiJ:^ni'-RNA^-iH 
K-TitCtlv 01 *_ If . 

i?" (Molecular Clonin*), ^196M* 3 -toY • X 
7 U > i?* • « - v< - • y iff 7 r 'J — (Cold Spr ins 
Flabor Laboratory) (1982) S. ft * Ut & ¥ K t£ 
'MHfcK, &*t*HU SS66-67K(1983)!S53J0^ 

Kr4m- RNA*iglijrii:t^ tffl a. tf , -f 
*■ > ■y' 4 *) to • <J * — *-(Bio«edicaI Research)^ 
353 ^534 -540M(1982) 82 38c © ^ i£ K <fc *3 if 

*»* x C © PS . •> 7 * 5 - -tf iz Stf T 4 Ja a* f 
7i-5--fc'Jliir»*iSffl-r4ffii:*4?i*. dd. vff i± 

(A T C C 33694)*?* 3 -X X (Cohen) 9<Z>'2r£ 
C S? * -f ■ /< ^ 7- y * to (J. Bacteriol .) . 35119 
^1072- 1074^ (1974) ) tz <fc JB S l£ & U 

#72 \- ■> r - -e m & & & * tz c - dna 

A^*-ii^+lfc7"7^ 5 K T * , t , c - DNA 
3 - Kt4 c - DN A*«at4K«:, J^Stfcift 

ttt«8f4;it: < t;i3 4 isdtsaata^*^ 

? 'J v ^ • f* 4 it to • V (Air ic. Bio I.Che..) * 
^50 3B271 J? (1986) St T + to • A-ft^ri. 
CAnal .Bioche-.) . ^112 -R195 
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* ' » p * ffl t * — v ^ ^ >tt C * u 

4- 3. 5 - • ^o-^.^'^'CWolccular Cloning). 
36 109 ~ 1 12 H . 3 - K ■ 7, 7' y ■ ^ - - 

■ 7 # 7 I- 'J -CCold Spring Habor Laboratory). 
(1982)RC/^A-f ' ^ ^ • 3*- VUCJ.Hol.Biol) , 

S 113 36237 -251 H (1917) tC J; *) f^fL 

ft OS. ISc - DNA^ro-yiLtao-- 

-f y V ^ y ffi C 5E B B * t£K v Kt * , 

3&26£. SI 575 -579 H (1981) ) £ & K> 7* 7 * 5 
K pUC19DNAt*<? ^-il^TftlS^tet- 
DNAtD^-^/^^^ror-iV^^-i'S 1.8 K 

WT 4 7* 7 A 5 KDNA*»*Ci**"C*4. 

ic-DNA^WT^T.SKDNA^, $ fl& 6* * . 
01)^li'Ba«H I & X ba I £■ JK 30 - 40 t . » * 
U < It, 37 t T I ~24l*|HU »*L,<tt2»*Mtt 
ffl $ * T . t£ 7' 7 * $ K*«Brtfc(»©C, SfiK 
M»Bffi«*CDN Alflifr ( 01 tf . A T C ^ ^ 

DNA-££-*;u>7*7 --fe*^mi£*^'T4^-y 

in fsj « 4 *> co t 4> «fc < - Mil** ^ /na - x * # 
Hri- A 6? S i * * A» 5» * 4 Y P D i& ift 

w n 4 . 

iSSaKtt. WA«f* 25-35-c. L 
< tt 30 T ft K -C . *S « »* IH tt . ff< *. I* . 4 - 8 It 

tLT, «fc *) «A tf . 12.000r. P .«. 

T 2 Kl « BE o a *t' » H.& Sci^HL. & £ 
ft H {* * , # if . ** 7 * t* - £ S k . ^n, 

L . ffl 6* £ & * t$ 4 . 

* L T » ffl 6* J£ iR li . *fl)**T*)«ffl^I(ffiT 

H'77ffi 4 ffl x. I* * DEAE-a'UV^A?, 



?.ffjnU3U3-317079 (3) 

D N A » ) SttfKDNAM'-t'dSig-tt' 
Sfl) ¥CDDN A') *'-t'4aslHlLTffii£i:J;»)a 

* -It T , *&*tt*.*7*7*5 rDNAS»5. 

ft H T » IS7 7 X 5 KC» 01 a. t±' - Hind E * 

T 4 c - DNAttfftiDNAtS. I£ D ,N A 

£ . 7* 7 X $ K^^^-DNA^ifl^-ii^s & * 

-tSer<7* * |f<^^-ONAitTttjDfl« 
Kl CD T «*; < . W *. tf * r 5*5 KAAH5D 
N A ( ■? •> V r V • 77 'Si'Sr'-S'a 

^ «* v A^) £ ft 4. 

7 * 5 K # ffi V T . -y-yAa-r-f-tr* (Saccharo 
nyces) S5 © 6* ffl . * v *o-7-f-fc* ■ -fc 

Ufi/xSHYl (ATC C 44769) Sfrfc. -< v f 
* (Betes) 0 Ifrte [*-*■» T - (NitureK 5£275 
3*104 -109 H(1978)) CJcJjJgKKffiLT 
;ui>7*7-t'*3 - Kl"4iSI£?i7 , 7 ?« 5 K 
-5^-DNAC»ALfett*lftA*^7X* K 



y A- itS iS f£ - W ?L(f . 7 ^ r cr A> A c A 34 # K .fc 

j< -f rf- D — (Molecular and Cellular BiolaByK 

^725 -737 H (1987) C SB « $ *L fc <> O 
4 ^ < R 4S T * 4 . 

CJSW© a*) 

^fficisr * isiafe^ttffl , •> 7 * v - * 

*2i)i?J: <S5ia-T4 C t^-CS 5 (DT, # ft 9J tt 

r 4 . 

1. m — RNA©iH53 

*^/n©lfaT*47*r^t?. ■ f 7 U 
(Photinus pyralls) CD C£ & IS £M •> ^'^ ■ It ■ M) 

1 s *Att&Cf?L»*ffl^-C*S}-K»Lfc foe. 
iSWSffiifliSnrf C20-B r V ^ - igKIS'rfiifi CpH7.4) 
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/10mH N*C1 / 3 i / 5 J< (H/V) 

■> b tS / 1. 2 H (V/V) h'J h yX-100/10iH/<t 

•f * ? *- ■ a ■ aa > ) * & arc l . sc, jt ia ± 0 

l«cK»LT7^<tx • t* S y "* * 85 tt» ft 
C © «fc ? K L T ft *: *S iffi 5 £• . A ? 7* S 7* U 

* - (b *m«sm*Bt • tt ■ as> tAn, s.ooo 

r.p.n.T 5 # Tel & & L /.: (j © C 1 2 »* © ^' 7 - 
y 4 V ^ 7 * - h iS % C 6 M 7 J- > -f V *■ 

* •> 7 * - I- /37.5«n^ x h 'J * J. £pH7.0) 
/0.75*<<W/V) N - 7 O B *< JHf ^3 y I't h 'J 

EC, ite7* ^ > i/- V>3.000r.p.-. T 

(B3tX«-tt-M) 4 * * 1. 2 .1© 5. 7 

MffliSib^ i?3i««^*IIBU, * o ± c * 

Mftt (B 1LX« • & • SK SCP55H) fcfflUT 



- R N A -t £ IRT 4 * K: s 7^©RNA*,*- 

* v J~ t L X 2. 5 •* -7- n* * > y y •>* ( -r /i' * ■ 
■ ») BiJIS 0. 5 g ti * rSiiit£<Ji« CIO 

«»1 h 'i^-lgttaaiatpHT.GJ/lillDETA/ 
0. 1 M (H/V) K -r ;H3£ 8 * h $ A ) T BE 33 * 

-& fc © ■& , a ? c ^ a l . & g- ix t& « t io«n h 

U-Sa(pH7.6)/U«EDTA/0.<ll NaCl 
/ 0. 1 H K -r ■> 'I'KiSt h 'J n)-C¥»ftl,fc 

7^©RNAtC> El fit© is ai iff tio-nh 1 ;;*.- 

aK(pH7.6)/liHEDTA/0.8N NaCl / 0. 1 
X K x > 55 & * h V * ) * iS *ra L . ffl 1E65 r 

■ciofl-wutajastemi** *.*-cai^ u © -& . * y 

Cd T > -t;l/a-^A 7i.C^(t/i©?, 
ffiltfiftTtHSSfcifcifrL,. jf;te£©r-RNA&tf 



Kisanau3-3i7073 (4) 

SKLS-c v 30,000r.p.«. T 1 6 1$ |W! » *fr # HI L T fct 
ifc «s * ft * . 

f» * ftfctt«ft* , }£70K(V/V) x*;-;i^ 
ffli^-ciftr* 4> ©*, io»m m; xttfliift Cio-n 

h "J * - i£fi*ffi'i*jift CpH7.4) / 5 «ME D T A / 1 

4 *J 1 ( £ 3 It ) &«ftjD<ffl^-Lfcfc©*(fijD 
LTifitBL-. C «fc *J 3,000r.P.-. TlOtfWifi 

J:&5Ji!id:&tf#SK£tt*rrtf3f£tt*2®£5iS 
Lti^nfc^BKs 1/lOf fl)3Mftfi+ (■ V -5 

1. (pHS.2)Stf 2 l§S © # x / — VL' SI Jtm U /c 

4>©*aa:-2or-c2^rajsJtEu^©5. * & c 

«fc *3 8, 000r. p.». T20#ro1iS'L«#R RNA^t 
iti53-ti-v W h titz R N A * 4 w©7kK!fSWU. 

fcRNA^ M©*Cig)SL. 3.75«ORNAt 
t - RNAtficiSi»L. SEC, ;SaJlfltf/«tT 

m-RNA*^mU. 40^| ©m-RNA-fc#fc. 

2. /i/'>7i7-t'm-RNAffliaHS 

i 7--tr'm - R N A^SiL/:. 

10-25K(H/V) © fl^ ■ «ffi8E43Ett* -= y ^ 
y .tt.Kfl>n-^-SW41)|!#iJT07t 4 - 
7'C40«CH/V) •> s tefff C50.H MJ ^ - StttpH 
7.5)/20«H NaCl / 1 -HE D T A / 40H W/V) •> 
»t8) O.SW^Atis -t ©_htc 2. 4 ■r-To25K CH 
/V) . 20M(H/V) . 15«(H/V) &tft0X(H/V) © 
Wfft « fi IB U . )&Bt4t:T24l*rBlSkSriC 
tCA»)flrSLte. C©^3tSffil£^EK:. m - 
R N A 30 p ( *fifflL-. ^v^^^-tfc'SaoS 
W41 a ffi^C J: *) 30,000r.p.». . 

l£<t©©-6. 0. 5 -f I" -? A- B U * x^y-/uttS5 
*£tCi»)m-.RNA*[El»EU. 10^£©*^iSa? 



-440- 



A* 23 ffi $ *l T ^ 4 W $ © 3£ * *T o fc . # ® L 
*: R N A 1 V t . -5^^'iH«#lfil^7^-t: - r 
(T t + 2. ■ it ■ 33) 9 * £ &tf S ) > f- 

?S(£3o*c t30tHsiki&-* t ©*;- iso**© 

N E T ffl'tfiiflt ClSOafl N>CI/5iHEDTA/0.02 
W (W/V) NaN i /20*M r 'J X -i2&tS3iift(pH7.4) 
/0. 05 M (H/V) J -r v I- P -40 -fc * ^ V * - 

<z> £ o tz L-zmSiLtz bo>. ) ^-TSJtraL, SKA 
T 1? 1 81* M & H L © K * 10«£t)7*D-?^^A 
-tr 7 7 o - X (7t >^ - it-SS) £ ifi #B L 
iaiS20t T30^- WfifcS U <> -ftifeCtO 
12,00Or.p.«.T 1 # KJ 3S SB *& 9 U * IH J!§ £ El 

SI « L, fc m KB * s 200MONET8HB*T3 

Siftr* cffllHJgt:, 40a ios ds-pac 
e ffl * ^ r /t'jaaifffi c 62. 5pm i- * - 



(pHG.B)/10«(V/V) ^Vtti-^/2K <W/V) 
K r ■> ^ tj£ & 7* r V n/5M (V/V) > ^ * 7* h 
i ^ y - ;u/0.02 « (W/V) 7* o A 7 * ^ - ^7* /u 

-i ^j^flDL.. as loot t 3 ji-rami* 

K «fc *) 12.000r.p.«.T 1 «• Rfl 2 <fc # SB jffi 9 U . Ji 
fff * El 4SE L * £5*7. 5 X (H/v) K -r > ^ &f& 7" 

y^tj^i^6fe tt. 7 X -U M Uae„<.li) ©#£ t* 
- * * 7 - (Nature) , m680H<197Q)) 
TtTttV*. i4t dfclb L> fc © *5 © y a* fit „' 10 « (v/v) © 
ftfi4ic30«-Po1i5tB SSHfclllE L,fc© 5. tK 
K 30 # To"! t5 7fl U * 55 tc * 1 M * U ^ a- & h <J ^ 

j. » wl k 3o# nn is m u > & & u t jsi y & * w . 

t ffl t » T "7 A* * a 4' 5 V 4 -ilfi-)/;. 
©ff?Ei-<&i5^fflRNA«-^t^"a^'c©^. 

;v y 7 x 7 - *' m - R N A O S 53 ? ^ 



3 . } K it ft © iH SI 

tt H ^ 7 * 7--tfCMt4M4 ; 0K'l''>7 
^ v - -fa' Ha it. iyT©^*£tc:«t 0 WS2 L . 

3. 2 « / «< iS ffi © ^ ■> ^* * 5 - ** « C ■> ^* -»* 
• tt ■ S«'i'7*7-t* J ff 0. 5 'J •> ;u ^' M > 
>?S!ft{pH7.B)i;i§WL^ fc©) 0. 7*(^v^S 
© 7 U ^ K (Preund) * ^ V b T L- ^ 

4)©2.24^-£, L-TIS 2 U © B * S fe S 

7^^©Jt3tgiStcfS4l-- SW2iSrat5iSLfc© 
-6. ?JJHli:IiIffi©m'm^?fSISiFfert'-«4-L, 
m W 1 i§ i§ U © 5 - 1^*3 © !& ft * Vi U . 

s fc a c r w i m ra * ^ 5* m * if « ft . 

a L,^c t ©*. SiilCt ^S.OOOr.p.a. T155J-K1 

4. c -DNAO^« 

c - DNAO^lStt, T-s->fJ- ■ it ■ aa + v 

J:j£OSD< UTft^nfcm-RNA 2 *m 



/!/ - (Hol.Cell Biol.) , % 2 £ . ^161 "3 (1982) 
&tf i>* - ^ (Gene) . «*g2S«. ^263 K(1983)J25» 
©-^•^K yfLtMf -s 300ng©2*tt'c- 
V H K 1i<& b iXfz . 

C © c - D N A 150n« * * 7/i*©TEffit}jifii 
(10*R h V * - SKtaWTfi( P H7.5) / UBEDT 
A ) Hr3fi?Lrt:*>©(C, llf «©rStffi 1280oK ± 
af/iBtl-HA (p H 6. 8 ) /60«rt MJ * - ffl 

Hffii{iift{pK6.B)/2«mSib3A , ;uM R^s.e 

7. 5/ii/l0oi/rf*'j (poly) a I ^ i/Sph 
dCTP2M/*U0 *^*iSJjBL,.fE 
tZ, 29^. - v hCD^-^^/uh^ y * y * y - -£ 
(-s-V ytf- • -ry/N-TJ. *4t - Si) *ffitnU 

!aiS30TTio^r B i's:jtt!;5-i±^©-&>2.4A «©o.25 

H E D T A S.*^ 2. 4 P * ©10M (W/V) K ? > /HIS 
Sl&ff jh«t*=25M «©*tafD7*/-;«-*ffl^ 
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12, 000 r. p.». TlOfl-fcl t^T c - D 

NA*II]iRL. 10 si t £D T E ISffjifi C rgft? U . e 

- D N AS«?*S* (9^:. 

lit ± © £D < U T X * * :> ■> *■ *>" > © 7- -f ^ © 
l>/ie-DNA 100i>£-t \% it • 

pMCElODNAOiSS 

7'7^5K PMCU03-3DNA (1$ !Jf] tfg6 1 - 274 
683 4*&WK«t> , *IBSW3110t* (AT C C 27 
325 K 7* -5 * 5 K pB R325CB R L ■ & • SI ) & 
[fr^S K PBR322 DN A(Siffi9 ■ tt ■ ») 
^-^t^T-r-f - ■ SfCT.Masuda et.al.) 7 

M A ;u -J- jt ;u • /f *f 3f ° -J ft n* ■ <r U Y 'J 

- (fler i cu I tura 1 Biological CheaistryK 

&271 - 279 U (1986) S6 « © 7j ffi * ffl H T 
ft 52 b /: :T ? * S K pKN 305 D N A *c * 1 e 
10// < ©SrS C50mM h 7- - g&ffiififc<pH 

7.S)/io«« Macu/ioo-n nbCi / 1 bm-^ *• * * i" 

MCElODNA^^tf 4^I6BJ M101 t* * . 

mj r f y i k cw/v) , 6*©x**o. 5* (w/v) . 

&.tfN a Cl 0.5J4 (W/V) ^ £ *C * 13 ifel ■* C , S£ *8 

ife^-fli ^aac37r -c i6 -24i$ ft * 

MHJM101 (pMCElO) ffl *&5£tft20af * *g S L .. 

fflK37fc 3 i*ih«i» « silo's - 0.2*©:? o 

^^^-j-^^gsflllL, S&tC [sj— ffiffiT20l$ 
&^T. flttttC «fc *) l.OOOr.p.B. 

■eio«-wa^#» utarin* 2 g en* 

20** ©25 V, (W/V) > a «5 * 3l 1" * 350»tt 

- £&tS3i?£<P H 8.0) L fc © "6 - 55 K . C 
HC, V /f-HOw* 0.25H EDTAi?jft(pH 
8.0) 8 »i &I/20K (H/V) KrV/HSKt h V •> ^ 

*s«8-«***isiniu* s a: 60 r t so a- wi « a U 

IK 4 1C T 161$ P„T iSil Ufc 4> ©*7£i£^«fc *) 15.000 

r . p . -c so* ra a'-c* *M»^Ttsas«*»* £ c 
*. j -^t*aitea&tfx^ / - a * *a a 



?.^U3ti3-317079 (6) 

-f r - ->W CiSSDU. 5£K* CnC. Hind IR 

i>* SbI l (^rn-b^SiS • tt • BU JBiT. Pitt 

aa © t © * i* ffl > * 2c * 2 s. a v i- -r o & l . 

i& IS 37 "c T 1 I* Hi! 5I& S -*t t &fi & S - # £ £ 
i * 7 * y - ^«ffi&tfi*; - Ji/ tt « *a a * 

>r - •> 9 vtftffiK C20«n M«CI ,/66«H r 'J * - ig 
Bttfi Si t£ (p H 7.6) / liNATP/15.ii^f-d-^v 
-T h-/b) ciSWL. K Ci 1 a - v 

t-fflT 4 dna'j^ — ■*:* c^ffiit-it-sa. W T 
isittaa©t>©*oeffl3 *iSJtin u * iaK2or-c4i$ 

MiS*SKJS*if U -a fc. Ikt^T. c©EJoiffi*ffi 
t\ x i? ji -f • ^ ^ 'J ^ D i? - £J. Bacteriology 
911 19 mi072K-^1074M (1974 ^) ) JSffi 

«D»He»ffiCJ;9. ^tlBffl J MIOKA T C C33 

876)«*»Hett l.^ mitm®. (t x t* ■> >; ^s* 

t4S.O t -r ^ 'J >J££H> &tf '- ^ 7 ^ 

tt©^Wr4ka*SS^#7*7^S K D N A * PM 
C E10i^« t^. C©*I*-*«.*'7'7^5 K P 



fetOt. l.BEDTAtttrilO.llhU- 

iSStffl?fita 6 »( ( P H7.5)i=rgfi? enc 

(10o«/ri) 0. 2 *ffi»D L. ft *> ©^^ fiffiK«t *) 
39,O00r. p.p. T42^raSa^^iS*a j t »KTf» 

K pMCE10DNA**!HU. S 51 C . n-7* 
^/-/u*iSfflL"CX^-^'>i»7'ci-5'^ K « fife £ 
Lfc©S. UMEDTAtt^l'ilOiillH'JA- 

nfcffl^ft^fttT-^a^K pMCElODNA 500 

6. -< ^ ^ - D N A O 

pMCElODNAlSpi * » 90^£©fi?ll2TEIS 
ifivEKiSWL, 10^ £ © Media Uiifc [10«K h »J 7. 
- fi8StlSt(ifffi(pH7.5)/10«M HiCl,/ 
X -f r-/U/50«H NaCl ) *^fiDL^©5303- 
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- v f- ©WPBWSRAcc I CSiSiS • tt • S3) * SS 

c © w w *& a* c * joo/i*©* 

£2 ft] 7 * J - >u * itra A Ift ff S HM* * f t ■» fc © > , 

* is * a © l s cntc. i/ios© 3 M»Kt !- y 

•5i.(pH7.5)a.D r 2<ge<Z>?&X^ / -/u^ JUis 
fflflE-70-c-cl5^Httia^fcOB» 12. OOOr. p.». 

CO D N A t, 10 P £ © T E & tfj & Id $ *n U . 
1 5 M I © jff ( 2 BOn n A 3 ->';uKt r 'J •> X (p H 
6.8)/S0»M r ■; 7. -S6affiiIi!«CpH6.8)/ 2 «Mfi 
<t3A;i,M ^ JmifcO^, 55^. 5 MOT/ 
■J V ^iRME B 4 EO) ( 5 ■« dC T P *ffl 
> ^fin^s S/cMc, S^-vr©^-*-*-^ 

dna^ / y ^^Eistra«t©a«aa*fTa:-5-c. 

i^iUa^lftifrr?^ S K pMCEIODNA 
© A cc I -f r-C^jf+i^T-/ 



ni*, 35 ft £ © 7 - -/Uttffitt (10-H r V X - S 
fia*Sai*K (p H7.5) /IOObH N«CI / IiHE DT A) 
KrSJWL. £ffi65tT 2#ra, a BE46 t T 2 1* fcl ■ 

a fir C J: *) c-DNAt-<^^-DNA*T-- 

7i-;i/LfcDN Atffl^T, (Hana 
han)©2rffi -f - X * X -f D - — V ^" { D 

NA CIonlntK 35 1 £ ^ $109 - 135 H<1985)3 

J: *) *ISES D H 1 < A T C C 33849)-fcj£H 

tslftu. 7*5*5 k pucigDNA&t^jfl^-tfi^ 

ftr^S K pMCElODNAi-i^-ilfc 
c - DNA/0^«^*ttSl,ft. 
8. ^i>7i7-f e -DNAOttS 

ia*|fti*7"7^ 5 K P MCE10DNA©Acc 
I « tt . h > ^ - -fc: it (z:^ * 

3-Kt*«tt(atft*©-e, c©SttK:ta*ii* 

E & ® ft £ . -£*:*B*Jft*-#T5*S K pMC 



-j$iotu3-317079 (7) 

— * 7* 5 X 5 K pUC19DNA©Psll+r-f 
Y KLt * * > ? 7 J > V © -i f\> ^ D N A 
©M8SfcHI*lc It 

75X5 F pLC19DNA <!£rff i§ • til • 5S) 
30m 350 * £ © T E J2ai?£tC7g»; L ft t © 

IC , 40 v £ ©Medt»ifiv«R.O : 8jl]PSe?^ P st I {?£ 

-^ciitteaftiatfi^ ; - ^ a as *& a k 

«t*)DNA^0itK^fc. 

&<i>*Lrt:DNA*-. 35/x «©TElfi»i«EtCrgA5 

L, © K * 50 *r « © Sift [280n« * 3 ^* >lst$L (pH 

6.8)/60b« r V - £ ffi 12 35 ft (p H6.8) / l antt 
ft 3 ^' ^ h ) „ 19* < © iR S 4 SS Si © 5- * l J y O' 

^h7>^7*5--t* (SJsa -a ■ «> 

'©JUL* aat37r -c 10»HKIS **fc©-6* fflffi 

*c «t 9 7 * j -frjai&tfi;^ - ^ it « * f t 

£ £ IC «fc $ D N A £ [e] iR L . 
7 . 7- - V ^ACFffiSfffctA 

ElOffl^-^-5^ h^^*-HriS£ : ? : ©7*P i E-^ 

- Bil ft L f* tc *JB IS r V 7 h 7 t y it Is ? © 

tS*tti#77X3 K pMCEIODNA^. *c 
^ ^-iti c - DNA/<^^ffla Di-96I$ 
10JCDM 9 Air^^Kt&lUs U + - ■ ? d 

- J- V ^ (Molecular Cloning) . ^440 -441 W. - 
3 — /V K • X 7* 'J y ■ /\ — jt- ■ ? it 5 r '/ - 
(Cold Sprlnj Harbor Labora tory) (1982) 3 

7 5 y (10/>i/a() *3TO«. tz tSife^ffl l^«37 r 

-cioi*naa!B*ff*L, sttcA^aLfco.s. 

200 ^ ifflSDS-PACEffltyT'A'Uiiliifti: 

ma jaBtioo-c t s #pJift» t fc. 

C ©«iEiffi40p £ 7. 5 M(H/V) *')7^J 

7X^^X7"t3v hffi (7-tJf-/'f-frf-'yJ. • 
(Anal.Bloch..) „ ^112 S195 H(198D) tZ 

«fc *) - h a -b a - * ©7 * A* * - C K 3* L . C 
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v J* T v "fe *< 4- v I" ( 4 * 5 v K • it • St) * 

-5 v K it © & ft & C tt£ o . 

©7' o v * >?&WL [T B Sffitfiiff (20r.fl 
- lgKffitfiTSlSOOnM SaCMpHT.5)) C 354(W/V) 
o-fe'^^x^Wf^LfciSW] *Sffi25r-c. 30 35- 
IHH8 !B L . & * c©ihn-b^D-^74n/ 
^ - £ 25 © — & ft (* « Uu >7 i v --t'lfil 
?fr*l*6(w/v) ©-tf7^y*TBSlS3iigK*Sj(r 

&&25T T90#r.JJl£i& L, rt: © * s 100dI©-v^ 

-yCT-een) -20&*K. (T B StfiiljjffiHO.OSXtH 
/V) ©•;/.<-;/ (Tweeti) - 20 1 iS A* L ?3 *K 3 * 

?£^25r -cio#iyug»ar * aft* 2 Em 
a - 7. 7 /v* -*6o»i © -Km&mm ca^v 

U h* jt- * * -> ^ - -tf T IS IS L- }Jt ^ * *• tft * 

( -f ± • v v K tt 33 ) * 1 H (W/V) Cf 7f> 
*T B S *2Wi«CjS JS-^^rS 7ft T 3000 m<v/v) tz 



* It « t wu -> 7 * 5 -•fe"JjiIIIIifftSlGT'5S6a 
7 * 7 - H? c - DN A«fc-32(BO30i-J)< 

£ n * . c©2fls©3o.=--«fc»J I .HE 5 82a8a> 

Ji£tr7X? KDN At«»l.A:. fS * n *H. 

K D N A tt * p A L f 2B BR 
If pAL f 3A6£*+lfa€Cfc. 

N A ©7' Q — 7' © *M= 33 
tfi^ttidirTXS K P A L f 3 A 6 DNA100 
f t£ , 330 p i©TEJX8iiffiKTSft?U^ CHK40 

* * © Lo«taaiiffi cio.li h y x-i£His«Ji«(pH 

7.5)/10*fl HgCl , / 1 •«■>" f- * 7. W 4 r - AO , 
130 3-- v h CD* P at I (£«& ■ 4fc ■ S3) at>'I20 
3- .=. v h O Sac I ( "< — 'J y, # - • T y /W J. • 

;©DNA^it0.7« (W/V ) 7 H a - 7. V A* 
« ffl i> *: ft Mt ffe 7 # 8 L ft: . 7 A' o - A ^ /u« 
StifctJj It * - ■ 7A7t^(T.Hinlitii)*a3S 
f£ ( % U * » 7 - ' ^D-^y^' (Molecular Clo 



5^BaHDC3-317079 (8) 

Uft:©-&. 100«t © * - y (Tween) -20&&T 

7,7^^^-*. 120orf ©ISfeiff C60«© 4 - ;? 
do - 1 ~ -f -7 hu-A,&20ttt(DftS?S - >is tz 
mM L 60 * * ©30H (v/v) iSK^b^S 

100ni © T B S ffiifiifc£i£Jra U ^rS?ffi^rS-S- 
Lfc^WCD *K^L,, aBE258tTJ0#BB5fefeff* 
tz . 

C © ft K L T 96ffi3 © 3 a j. - * 1 /u - 7* £ L- 
T 4 - 7* C ^ T 13 t8 © 3" f£ £ *T ± C 

iC^^c* 1 ^ ;u - 7" U: Jji A* ■> 7 i 7 - Ifil W £ 

- r c^-i *i*i2fia© = o 1 nao^oA 

- r-?aiS37t x loitraiSEjfiJss u > f^t«©s^ 

nine) . sis6 - 161 Ms 3-juK-*r 

. ^ _ ,v — . 7 # v h 'J - (Cold Spring Habor 
Laboratory) (19845 D K t£ -s T <f ^ ■» . ^ > 7 
* 7 --fc-c - DNA££-t/DNA^*y Kt^3»)dJ 

it fl& c <fc £ dn AtEiRl,/:. 

^<»*t/cDNA7v^^ / HOft*^ 126 f ^ 
ffl T EfflifijfilKfS^L. 16 A © Med$ftififffi£.U r 64 
a - v h © S au 3 A I <St«a ■ • 84) % till A. . 
/&fit37r T 2 I* Gil H IS £ Hi"* © ^ ^ £a*5H(W 

«fc*)- D N A WrH" « * » * fT tt ■» fc - * 'J T ? 'J 
^7? Ky";H3S*4!)tt.X'f - 7^ t J. (A . Haxa a) 

©^jffi (y y*.K y-ii'iP-lto-; - (Hctboda 

in EnzyooloiyK ^65*. ^506 H (1980) ) C t£ 
■j"Cjf tt-jfc. 190bp ©DNA77^*> > h^Sil 
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m^m^O^^H 1 M © S a u 3 A t )U 

> -7 ^ 7 - -fc* c - DNA7-7^"^ >* h 7>< t# *L fc 

C © 1 A 1 c ©/l">7i7--t:c-DNA^v 
(or-»»p) dCTP <T V«> + j. • tfc ■ M) * 

m^x - v & h 5 y * is - > » vffitc:J;*jtEffiu 
fc . -v^ h 7 i/ - ^ B vtttffiisasa©* 

v h * ffl v» » :£*Si£4t©fgw*-i^*>f • * • 

/v-f ^yu • (J. Mo I.Biol.) . milZ £237 ~ 

251 R (1977) &r> *>+i7 - • P n - ^ > 
(flolecular Cloning) , S109 —112 3—71/ 

k ■ x r y ^ ^ • - - • =f # 7 h y - (coid 

Sprine Habor Labor* to ry ) ( 1 9 82) 82 St © # S: t£ 

10. AJ'i^>'7*7--fc-DKAO|jiS-3 
a ^ - ^ -{ 7' y -i: - -> s V 

fi!}i£©:fr&TMa?L,fc ,, p-c«HSUfcn'->7*. 

7-t'c - DNA»ifrt, ro-7'iLTffll\ 
if*?*-?-.*:*-* • 5 'UIIBc - D N A« 



87p©TEii3i?ffK?S7i>Lfct > ©c. 10 p e. 
OHl«h«?|jiS CIObM b y 3. - S«fflaj«(pB7.5) 
/10n» H|CI ./ I bH^ 9- * % P -f t- - ^/lOOaM 
NaCO . 45^- ^ y HSB«dH I S. C^65 3- — v h © 

SC37 "C T 2 l# fSJ £ J«5 £ -fr fc © S . 7 * ; - ^ K j; 

* fifc g & £ tt? £ *t *f Jgtc. x^^-;nziij 
. fctiSHUt* fy^t^ DNAttac##fc. 

— 2fflo^jJt^ y 3 y. # is zt KTJb* 

" GATCCAAGCTTATG 1 * CTAGCATAAGCTTG" 

* S K p A L f 3DNA ^ ±K2ffi£D^ 
fiStrf-yo-^^U^^K^* 1 fi ( RUT 4 D N A 
•;*'-■):' 1 a i 7 h ■ v V ;\ 4 A 
; tt • £1) * . 10 p f oigift C66.M MJ^-fiK 

ISttiifc (p H 7.6) / 1 oHA T P / I.dH* ~«;t/ 5 V 
/ 10«M MeCI , / 15«f1 i^f-i-^H h-fl'/O. 2u 

/^^tfavffr/i/T'^^) *TSK4 , c-ci8i*WS 

# $ * . D N A © £ * ft U -> fc. 



?.?raHSb*3-317079 (9) 

£ K-t*fi*-fi« 3526^.. 3g575 ~ 579H(1981) 
T & * L , ^•>7i5--i:c-DNA* : fi-T43 
o - - £ ft fc . *©•?-&© iflSOSo--©^ 
4ia*-8i*.&7*5*$ rDNAf fAL f 3 <t 1$f 
£ U . ill 5Se®©^ffiT7'5XS K D N A * W 

* L T . JbtZiB.*m?Ltt-T 7 X $ F p A L r 3 D 
N A Xba I , Hind B , B nH I * EcoRI 

&vp 3 ti (i^rntaasa ■ tt ■ a) £m^. 

#-ilMt&tf 2 BfflftLTflfiftfc D N A Sfft* 
T rtn - ,mSvtjt«ii£K <k 9 f* & AC ^ - v 
% # ft l , # * n fc & thm '< ? - > i * D N A 

(^iS& • tt • M) *Hind DCJ;*lWftLT» 

4CLii=J;*M9<s>nfc?i?-fitt:> 1.700b P T*'5, 
±ISr 7 ^ S KfflSiJPBKJRifiBltS. 8JBc*r 

11. ffl^SSirttr^X? K pA L f 201 DNA© 

mis 

H^Kii*/?^? K pAL(3DNA3.Sm 



f» d n a *fli^-c»ai=tta (sni£©3 

-x^^ffl^rfe) cj;9 t ^KHH B101 tt (A 
T C C 33694) *7g®5£« b . »i#lfcffl*»7L 
(*T7*$Kli. pAL f 101 i i8r£ U v ifiTifi © 
;fr£T*&A-&*fr7''7* 3 K D N A tfflS! U . 
Sfl*-ift^.*tc7'7^5 K P AL flOlDNA 2 v t 
85 /( ^©TE|SaifflEtC*S^L-, 10 ^ i©Med 
ffitfi JaaofSOa. ^ v (. © H ind ffi (^Tgit ■ • 
S> fciSijDL, SflE37rT 2 l*PJIWBf t fc. 

^fcfflia*. o. 7 « <w/v) r*"o-^y/u^Es 

i^ttt:^*3^(aL. 1.7 Kb ©7?!>V ^ h^ffl 

A Kit 0. 4 m *4*fc.. 
I* tc , 6* a 7 3 - ;u t-* t k o y -r - -t: a © 

■7*d^-^_-s^^_ aa h5DNA (^i'X f 

i' - 'Jf-f - 77<)yf-> s yJ;UI) 2 

Pi 18p «©TEiamjffitCtg*^Ls 2 tt tan 

Medt»Ui?ffiS.Utl0 3. i -/ r- © H ind B <^«Sia- 

■ 33) 4iS!)iiL. £&37icT l if HWBrUfc© 
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5, ^^nUt^T7*y-^fflajZt^x^^-/u 

Hind IDfflffli7*7*$KAAH5DNA 75n«. 
Jfl*fft;i-#7*7*$ KpAL flOl D N A 6 $fc © 
1.7 Kb D N A BffKr40niR.tf T 4 D N A y #" - *" 
fl.5a*v r ( -« - "J ^ - • ^ /n -f J. - tt- 
32) £10// « cd a iff C65«fi F n - iS6SttXilif£ 
(P H 7. O /13bH «iCI,/65»n£/ * * u 4 h - 
/ 1.3 «(IA T P ) ^CSJIL, iittSl&**Ttt 

(0 -6 Iffi i£ © 3 - x y3£©f£®«=ift!£tc<fc v 
S6CS H B 101 < A T C C 33694) tt * Jf£ K lfl L » T 
•s f •> »J yBtt44tt-»fciBH(£«l«lt'6iaiRLte. 
W&nfcTyftry ^ fit ft K e fft 4* * l X cn/v) 
h y t* v * / o. 5 % (w/v) »tu*/o,5K(n 

/V) JJaCI tg it 3 of *jg&37*C 181* IH tEiS*S«l U 
© 5 * j- < — • v s.y * (T.Maniatis) # © 
( * * a. 7 - ■ ? d - i ^ (Molecular 
Cloning) . 35366- 367 M . 3 - K • X 7* 'J > 
^* . ^ _ _ . .5 ,$* 7 h 'J - (Cold Spr i n« Harbor 
Laboralsry) U984) J (C «fc *> # S © *B *■ ffc *- * 7 



^f?3B3U3-317079 (10) 

5^?KDNA*MaL. Hind IS C£ffi&-& 
*SS) (CJ;&i|ia«]8lfDNA^^-yR^B8-H 

i , e.cor i it ii iz&mm • & • aa> o-sw 

BftDN A ^ — V. «• 7 «" « - ^^^USikttiS* 
ffl t» T 0- Iff L fc . filJbffl*af^«fc*>7^3-JUf f 

7 * 7 - -tr c -DNA#ia*i&*ft A: 

7* 7 * S F A A H 5 DN AOTfra-'i'fb K 

* 7 - -t" c - D NA?!)<*E*-i££*l r 
7*5 K D N A * p A L r 201 & ft « I, « fill i£ © 
JffiCJ;5a*»A*r7^i K PALI201 D 
N A *M35 L, A: . 

12. tl*|fti«tr7XS K p A L f 201 D N AC 
J: 4 »fc©JBS$rtft 
*l*ift?Lfl=7*7*$ F P AL r 201 D N A 
v. V~ij3 u t *< -fe * • -te U f X (Saccharonyces 
cercvl^Ue) S H Y 1 (J < A T C C 44 769) * , « 
y^^(Becd) ©Tjife C * *- =■ 7 - (Nature) , 



SB275 3ft 104 HU978)) C «fc *J Jt tc M U - 

l^gfilftft, -y-v^aT^-t^. • * Hi* •> x S H 
Y 1 (p A L f 201) 

13. 0 31 «£ & ft: , if y *D7-(*x ■ tl/t^I 
s H y l ( P A L i 201) tc:J;&/i'£/7*7--fe" 
©£g| 

H Y 1 (p A L r 201) % . Y P DJgifi (£* 3 - * 

20 s / £ . 'J *■« 7* r >-20 g / £ & 6¥ ffi X * 

iog/£) 3 * tzt^m a besot eifisus 

*g *g ® L , &6*Lfcl8*B{*-£-« 7 ^ 7 - -*f 
7 v -t -r ffl is iij m Co. in Kn,po. (pH7.8)/2a« edt 

A/Ufl ^- ^ L- h - /P/0. 2 mg/et 7 U 9 % *S 

• *^7i- M 0.3 ateffiifil., «®ifii£f3* 
cftc, *■ 7 ^ t* - «ffiffi©l/2 fii^iSa 

<iRijnU, - (7->(x^-?--f7-fv^-W 

h y - tt • S3) tfflt>T3#HlS*jffla 
fciTtf^fc©"^ 1.200r.p.B. T 5 ^ ifi AL» » 



7--fe*f£i4©iW£t±, i? y v * (Kricka) 

K'-'f-f ^ ^ (Archives of B i ochen i 5 try 

and Biophysics) v 35217 %^ ^674 H(1982>) 
KU£ ^, Ttk&T 4 7 h > tt * 3t 88 f 4 £ t t= «fc 

7 -» . 

f ^ ^ s > 260 ^ £ © 25«m ? y ^ -«* ? y -> > ffl 

9i^(pH7.8), 16p tOO. 1 M55K-5'***:>'3.i. 

24 p t © 1 nii^ 7 * y y ( > ? t • tt • S3) a 

tflO/f / L A © -5 s 100^*© 

20««A TP^iSUnL.. »4t47* r ^3a*20» 

* * it*&©fc#. 3£5im7"7^? FAAH5 

UfcT^XSHYltt(ATCC 44769) * ffl t» 4 1^ 
*rtt±BtB«C!t«Ufctt*T*K*Lfc. 

( * H Bt t * a ) 
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(pfiLf20l> (*R W) 


I. 2 * 10' 


(ftAHS) (WH) 


5.3 x 10 3 



Jb^<t*)^«c>A^«5n<. *: ft 01 fit * WKtcltt 

-P *- h ^Bt^iflllDUTl^fcft. * & 9! © & # ffi 

m l, tz. 

. El aa © is * <c ft 9i 

W 1 El (* * *B*-tft*.#r3*S K PALI 3D 

NA©;wRWRc*aBJ6fiii!iBi*jftTBiTa&4. 

m= a ih a *73--»yttR4tt 
KSA ¥ * & t« 



* 1 12 




PUC19 

I I c-DNA 
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